INTRODUCTION
T here are about fifty species of acanthocephalans known from Australian hosts (Edmonds, 1989) . A recent investigation into the parasitic * Department of Microbiology and Parasitology, The University of Queensland, Brisbane, 4072 Australia. Correspondence: Dr Sylvie Pichelin. Tel. : (61) (7) 3365 5753 -Fax : (61) (7) 3365 5799. Email:pichelin@mailbox.uq.edu.au fauna of some Western Australian and Queensland fish yielded specimens of acanthocephalans. These appeared to belong to the Arhythmacanthidae Van Cleave, 1931 because they possessed six cement glands and an abrupt transition on the proboscis from the small basal hooks (= spines) without roots to larger subapical or apical hooks with roots. The only arhythmacanthids recorded from Australian hosts are Heterosentis paraplagusiarum (Nickol, 1972 ) Amin, 1985 from Paraplagusia guttata (Cynoglossidae) in Moreton
Bay, Queensland (Nickol, 1972) , Hypoechinorhynchus (Johnston & Edmonds, 1947; Edmonds, 1989) and Hypoechinorbynchus robustus Pichelin, 1999 from Notolabrus parilus (Labridae) from Western Aus tralia (Pichelin, 1999) . Collection of three species of arhythmacanthids in Australian waters created the opportunity to review the taxonomy within the family.
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MATERIALS AND METHODS
A canthocephalans were removed from the intestines of fish, washed in 0.85 % saline, fixed in Berland's fluid (95 % glacial acetic acid and 5 % formalin) and stored in 70 % ethanol. Specimens were stained with Mayer's haematoxylin, dehydrated through a graded series of alcohols, cleared with methyl salicylate and mounted in Canada balsam. Drawings were made with the aid of a camera lucida and added to by hand. Measurements, presented as the range with the mean in parenthesis, are given in micrometres. Abbreviations used: AHC -Australian Helminthological Collection, South Australian Museum, Adelaide, Australia; QM -Queensland Museum, Queensland, Australia. Comparison Heterosentis hirsutus n. sp. is distinguished from the other 11 species of the genus by having a combina tion of the following characters: 14 longitudinal rows of hooks on the proboscis consisting of 2 large apical hooks and 4-5 small basal hooks, a trunk armed with minute spines at its anterior and posterior ends, and lemnisci that extend to about the posterior margin of the proboscis receptacle.
RESULTS
HETEROSENTIS HIRSUTUS
H. hirsutus
differs from H. overstreeti Schmidt & Paperna, 1978 by having spines restricted to the ante rior and posterior regions of the trunk. H. overstreeti has spines covering the entire trunk (Schmidt & Paperna, 1978) 
. H. parasiluri
Yin & Wu, 1984 also has spines on its posterior end (Yu & Wu, 1989) but has fewer small basal hooks (n = 2) and more large apical hooks (n = 3) per longitudinal row on the proboscis (Yin & Wu, 1984) (Nickol, 1972 ) are 113-132 long (Nickol, 1972) (Wang & Zhang, 1987) has pos terior trunk spines but it differs from H. hirsutus by having fewer longitudinal rows (n = 12), fewer small basal hooks (n = 2) and more large apical hooks (n = 3) per longitudinal row on the proboscis (see Wang & Zhang, 1987) . H. heteracanthus (Linstow, 1896) as redescribed by Zdzitowiecki (1984) has 10 rows of 3-5 pro boscis hooks whereas H. hirsutus has 14 rows of 6-7; H. heteracanthus also has lemnisci longer than its pro boscis receptacle and the trunk spines extend further down the trunk. H. hirsutus differs from H. thapari (Gupta & Fatma, 1979) by having more than the 10-12 longitudinal rows and fewer than the 7-8 hooks per row described by Gupta & Fatma (1979) ; the hooks of H. hirsutus are also considerably longer. H.
septacanthus (Sita in Golvan, 1969) has smaller apical proboscis hooks and lemnisci twice as long as the proboscis receptacle (see Golvan, 1969 (Gupta & Fatma, 1985) as opposed to the 14 in H.
hirsutus. H. plotosi Yamaguti, 1935 has a higher proboscis length to trunk length ratio than H. hirsutus: Yamaguti's (1935; 1939) specimens have a ratio of 1:12 for his sole male specimen and 1:19 for females; see also 
Remarks
The eggs of the specimens of H. plotosi from Moreton Bay (50-55 (51) x 11-12 (11)) are slightly smaller than those recorded for the Japanese specimens (51-60 x 13-15) by Yamaguti (1939) . However, the remainder of the measurements given by Yamaguti (1935; 1939) are sufficiently similar to those of the present study ( Table I) Nickol (1972) .
The measurements of the new specimens (Table II) are generally smaller than those given by Nickol (1972) , particularly in the length of the largest hooks on the proboscis. However, since our specimens appear to be similar in most other respects (e.g. proboscis armature, ratio of trunk length to extent of trunk spines) we consider them tentatively to be Heterosentis parapla gusiarum.
Our specimens are also from the type host and locality. & Wu (1984) and Yu & Wu (1989) , for H. plotosi by Yamaguti (1935 Yamaguti ( , 1939 , for H. pseudobagri by Wang & Zhang (1987) , for H. septacanthus by Golvan (1969) , for H. thapari by Gupta & Fatma (1979) , for H. zdzitowieckii by Kumar (1992) and for H. hirsutus n. sp. from the present study. Golvan (1969) distinguishes this family from other acanthocephalan families. The two most characteristic features of the family is the abrupt transition from small basal hooks (spines) without roots to larger apical (or subapical if present) hooks with roots on the proboscis and the possession of six cement glands.
KEY TO SPECIES OF THE HETEROSENTIS
They synonymised Yamagutisentis with
Acanthocephaloides because they considered the presence or absence of trunk spines to be unreliable at the generic level. Thus Y. rbinoplagusiae and Y. neobythitis were returned to Acanthocephaloides.
As a result of this action, the genus Acanthocephaloides now contains species with trunk spines that either are confined to the anterior region of the trunk or cover the trunk enti rely.
Bray, Spencer Jones & Lewis (1988) Paracanthocephaloides because descriptions of these species failed to report spines on the trunk. A. cyrusi possesses hooks that gra dually increase in size towards the anterior end of the proboscis (Bray, Spencer Jones & Lewis, 1988) . This feature is more characteristic of the rhadinorhynchid genus Micracanthorhynchina than of any arhythmacanthid genus. However, specimens of A. cyrusi have six cement glands (Bray, Spencer Jones & Lewis, 1988) whereas Micracanthorhynchina is characterised as having only four (Golvan, 1969) . It may be that A. cyrusi requires a new genus.
Cable & Quick (1954) created a monotypic genus, Neoacanthocephaloides, within the Echinorhynchidae on the basis of differences in proboscis armature, rela tive lengths of lemnisci and proboscis receptacle, size and shape of trunk, the distribution of trunk spines and having anterior trunk spines directed posteriorly and posterior trunk spines directed anteriorly. These diffe rences no longer warrant the recognition of Neoa canthocephaloides particularly since Golvan (I960) placed it in the Arhythmacanthidae. The proboscis armature of N. spinicaudatus is similar to that of Acan thocephaloides ichiharai Araki & Machida, 1987 : N. spi nicaudatus has 10 rows of 13 hooks (Cable & Quick, 1954) and A. ichiharai has 12-16 rows of 10-13 hooks (Araki & Machida, 1987) . The lengths of the lemnisci of species of Acanthocephaloides range from nearly as long as the proboscis receptacle as in A. rhinoplaguisae Yamaguti, 1935 (see Yamaguti, 1935 to nearly twice as long as the receptacle as in A. claviformis Araki & Machida, 1987 (see Araki & Machida, 1987 . Thus, the relative length of the lemnisci to proboscis receptacle length is not useful for distinguishing between the two genera. The posteriorly directed spines of N. spini caudatus are also no longer unique. This condition has been shown for Acanthocephaloides propinquus by Golvan (1969, Fig. 120 ) and has been noted by us using SEM (personal observations) also for A. propin quus. The description by Cable & Quick (1954) of N. spinicaudatus is based on a single male specimen. They noted that the trunk tapered towards each end from a prominent enlargement which they considered a thickening of the body wall. Such enlargements or deformities are quite common among acanthocephalans and sometimes are the result of the method used to fix the worms. The size of the trunk and its tape ring ends (= fusiform) are also not unusual in arhythmacanthids (see descriptions above Paracanthocephaloidinae Golvan, 1969 The Paracanthocephaloidinae presently contains Para canthocephaloides, Euzetacanthus and Breizacanthus (see Amin, 1985) and is distinguished from the other subfamilies by the complete absence of trunk spines (Golvan, 1969) . It is possible that trunk spines will be found on new specimens of these species because these spines are often small and difficult to see or, pos sibly, lost. This difficulty has been discussed by Golvan (1969) who found spines on the type species of Acan thocephaloides which was thought previously to be without spines. It is also exemplified by the recent dis covery of small spines on the posterior region of the
